Significance of Bioindicators for Early Predictions on Diagnosis and Therapy of Irradiated Minipigs.
Decisions on whether to start a therapeutic intervention for management of the Acute Radiation Syndrome (ARS) should be made early after exposure, and it should be based on readily available clinical signs and laboratory parameters. Here, the authors use the minipig to assess if early prediction of the later developing clinical outcome and necessity of therapeutic interventions can be determined within the first 3 d after exposure and whether it is comparable to human data. Retrospective analysis of data accumulated in the period 2009-2012 was used. Male Göttingen minipigs (age 4-5 mo, weight 9-10 kg) were irradiated (or sham-irradiated) bilaterally with gamma-photons (Co, 0.5-0.6 Gy min) in the dose range of 1.6-12 Gy. Complete blood counts, serum chemistry, and clinical symptoms were collected up to 60 d after irradiation in untreated minipigs. Changes in these early parameters (up to 3 d after exposure) were correlated with later occurrence (10-60 d after irradiation) of (1) hematological severity scores, (2) severe thrombocytopenia, (3) severe neutropenia, as well as need for (4) therapeutic intervention, (5) administration of cytokines/antibiotics, or (6) thrombocyte transfusions. Binary endpoints were analyzed using logistic regression analysis and calculating receiver operating characteristic (ROC) curves. Most predictive were decreased lymphocyte counts and increases in body temperature at 3 h after irradiation. These data corroborate earlier findings performed on human radiation victims suffering from severe hematological syndrome and provide further evidence for the suitability of the minipig model as a potential alternative non-rodent animal model.